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A forming roller or a supporting roller ar- 
rangement (10) for a packaging material web 
(30) used for a liquid container comprises a 
plurality of rollers (11) with the outer peripheral 
surface thereof curved in the axial direction of a 
shaft (13) of each roller (11). The plurality of 
rollers (11) are arranged at positions for forming 
a planar packaging material web (30) into a 
tubular shape or at positions for supporting the 
packaging material web after it has been for- 
med into a tubular shape. Each roller (11) is 
divided into a plurality of roller portions 
(115,117,119) along planes perpendicular to the 
roller shaft (13). The packaging material web 
(30) is passed between the plurality of rollers 
(11), and the surface of the packaging material 
web is brought into contact with outer peripher- 
al surfaces (111) of said plurality of rollers. 
When said packaging material web (30) is trans- 
ported, each of the divided roller portions 
(115,117,119) of the rollers (11) is independently 
rotated. In this case, the roller portion (117) 
having a smaller diameter is more quickly 
rotated than the roller portion (115,119) with a 
larger diameter, and there will be no big differ- 
ence in peripheral speed between the outer 
peripheral surfaces (111) of the rollers (11). As a 
result, the resistance presented by the rollers to 
the packaging material web (30) is reduced, and 
the packaging material web is fed more 
smoothly. 



FIG.2 




22 1 2,7 22I 



Q. 

LU 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP 0 686 556 A1 



2 



The present invention relates to a forming roller 
or a supporting roller for a packaging material web 
used in a liquid container, said roller being mounted 
for forming a planar packaging material web into tub- 
ular shape, or mounted for supporting a packaging 5 
material web after it has been formed into tubular 
shape. 

Conventionally, a liquid container has been used, 
which is produced by forming a packaging material 
comprising a polyethylene layer each on both sides of 
a piece of paper in a brick-like container and liquid 
foods such as milk, juice, etc. are filled into it. 

On the other hand, a liquid packaging apparatus 
has been developed, which is used to fill liquid foods 
into a liquid container while the latter is being formed. 
That is, in this liquid packaging apparatus, a packag- 
ing material web in belt-like shape is processed by va- 
rious types of treatment such as sterilization and is 
gradually formed into tubular shape by rollers for 
forming, and liquid is filled into it while integrally bond- 
ing longitudinal edges on both sides. The packaging 
material web formed in tubular shape is held by rollers 
for supporting and is carried toward an apparatus 
called a jaw unit, and it is sealed and cut off at equal 
spacings by the jaw unit and is formed into brick-like 
shape. 

Forming rollers or supporting rollers of conven- 
tional type used in this type of liquid packaging appa- 
ratus comprise a plurality of rollers. Outer peripheral 
surface of each roller is curved in arcuate configura- 
tion in axial direction of the rotating shaft of the roll- 
ers. Said plurality of rollers are arranged in such man- 
ner that they form approximately a single circular 
curve or a curve closer to a circle with outer peripheral 
surface of each side of the rollers. The packaging ma- 
terial web is passed between these rollers. 

The forming rollers are used to gradually form the 
belt-like packaging material web into tubular shape 
by passing the packaging material web between the 
rollers. 

On the other hand, the supporting rollers are 
mounted at a position where the packaging material 
web is formed into tubular shape and liquid is filled in 
it and where it has been before it is sealed, cut and 
formed by a jaw unit. The supporting rollers are 
mounted in order that the packaging material web 
formed in tubular shape is properly positioned to sta- 
bilize its flow and the packaging material web formed 
in tubular shape is properly formed when it is formed 
into brick-like shape. 

However, in a plurality of rollers consituting con- 
ventional type forming rollers or supporting rollers, di- 
ameter at the central portion is considerably different 
from diameter on two end portions. Therefore, when 
the rollers are rotated, peripheral speed of outer per- 
ipheral surface of each roller greatly varies from place 
to place. As a result, when the packaging meterial web 
is guided by these rollers to carry along the web, slip 



between the rollers and the packaging material web 
increases, thereby causing resistance against the 
transport of the packaging material web and making 
the flow of the web unstable. 

In this connection, in case of the forming rollers, 
defective forming may occur. In case of the support- 
ing rollers, defective forming also may occur in the 
forming process by the jaw unit 

It is an object of the present invention to provide 
a forming roller or a supporting roller for a packaging 
material web used in a liquid container, whereby re- 
sistance is very unlikely to occur to the transport of 
the packaging material web. 

To attain the above object, the forming roller or 
the supporting roller for a packaging material web 
used for a liquid container according to the present in- 
vention comprises a plurality of rollers with outer per- 
ipheral surface curved in axial direction of a rotating 
shaft, said plurality of rollers being arranged at posi- 
tions for forming the packaging material web of planar 
shape into tubular shape or at positions for supporting 
the packaging material web after it has been formed 
in tubular shape, the packaging material web is 
passed through said plurality of rollers, and surface 
of the packaging material web is brought into contact 
with the outer peripheral surface of said plurality of 
rollers, whereby each of said rollers is divided into a 
plurality of roller portions by planes perpendicular to 
a rotating shaft thereof. 

According to the present invention, when the 
packaging material web is passed through a plurality 
of rollers, each of the divided roller portions of the roll- 
ers is rotated independently from each other. The roll- 
er portion having a smaller diameter is more quickly 
rotated than the roller portion with a larger diameter, 
and there is no big difference in peripheral speed be- 
tween outer peripheral surfaces of the roller portions 
of the rollers. Accordingly, the resistance of the rollers 
to the packaging material web is reduced. 

As a result, the packaging material web flows 
more smoothly and stably, and the load on the motor 
to feed the packaging material web can also be re- 
duced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematical plan view of supporting 
rollers 10 of an embodiment of the present inven- 
tion; 

Fig. 2 is a schematical plan view of upper forming 
rollers 20 of an embodiment of the present inven- 
tion; 

Fig. 3 is a schematical plan view of lower molding 
rollers 25 of an embodiment of the present inven- 
tion; and 

Fig. 4 is a schematical perspective view showing 
treatment process of a packaging material web 
30 in a liquid packaging apparatus. 
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In the following, detailed description will be given 
on embodiments of the present invention In connec- 
tion with the drawings. 

Fig. 4 is a schematical perspective view showing 
treatment process of a packaging material web in a 
liquid packaging apparatus. As shown in this figure, 
a packaging material web 30, comprising a polyethy- 
lene layer each formed on both sides of a belt-like 
piece of paper (an aluminum layer or an aluminum foil 
may be arranged between paper and polyethylene 
layer when necessary) is wound around a roll 35. 

After being drawn out of the roll 35, the packaging 
material web 30 passes through a number of rollers 
40 and is carried along above the roll 35. A strip tape 
45 drawn out of another roll (not shown) is attached 
on the web, which is then passed through several roll- 
ers and is sterilized with hydrogen peroxide water in 
a sterilizer unit 50. 

The packaging material web 30 thus carried up- 
ward is further passed through several rollers 40 and 
is then guided downward in vertical direction. 

By upper forming rollers 60 and 63, arranged 
along the moving route of the packaging material web 
30 guided downward in vertical direction, the packag- 
ing material web 30 of planar shape is gradually 
formed closer into tubular shape. Further, it is formed 
by the upper forming rollers 20 until two longitudinal 
edges of the packaging material web 30 are overlap- 
ped each other. 

Next, by a preheater 65 arranged under the upper 
forming rollers 20, the overlapped longitudinal edges 
are heated and the web is passed through lower form- 
ing rollers 25. By a welding unit (not shown) mounted 
in the lower forming rollers 25, the longitudinal edges 
of the packaging material web 30 are welded together, 
and it is formed to a complete tube. 

After the packaging material web 30 formed to a 
complete tube is passed through supporting rollers 
10, it is sealed and cut at equal spacings by a device 
called jaw unit (not shown) and is simultaneously 
formed into brick shape. Finally, it is turned to a brick- 
like packaging container approximately in shape of 
Parallelopiped by a final folding unit 80. 

Here, Fig. 1 represents a schematical plan view 
of the supporting rollers 10 according to the present 
invention. The supporting rollers 10 comprise rollers 
11 and 11 having identical shape, and each of these 
rollers is divided into three roller portions of 115, 117 
and 11 9 by planes perpendicular to rotating shafts 13 
and 13. Each of the rollers 115, 117 and 119 is mount- 
ed on the rotating shaft 13 so than it can be indepen- 
dently rotated. Between the adjacent roller portions of 
115, 117 and 119, shims 121 and 123 in form of thin 
disk are inserted. 

Outer peripheral surface 11, defined by the roller 
portions 115, 117 and 119 including the shims 121 
and 123 of the rollers 11, is formed in arcuate shape 
so that it has smaller diameter at the central portion 



in axial direction of the rotating shaft 13 and larger di- 
ameter on two end portions. 

The rollers 11 and 11 are arranged in such man- 
ner that a circular space is defined by the outer per- 
5 ipheral surfaces 111 and 111, and the packaging ma- 
terial web 30 formed in tubular shape passes through 
inside. The outer peripheral surfaces 111 and 111 of 
the rollers 11 and 11 are coated with Teflon. 

The shims 121 and 123 are inserted between the 
rollers because, if the rollers 11 in undivided condition 
are cut by a cutter, axial length of the rollers 11 is 
shortened by thickness of the cutter, and the outer 
peripheral surface 111 may loose arcuate shape as 
required. The insertion of the shims 1 21 and 123 is to 
prevent this. 

In case outer peripheral shape of each of the roll- 
er portions 115,117 and 11 9 is formed so that arcuate 
shape can be maintained without inserting the shims 
121 and 123, the shims 121 and 123 are not required. 

The supporting rollers 10 are provided as descri- 
bed above, and the packaging material web 30 
formed in tubular shape is passed through a circular 
space defined by outer peripheral surfaces 111 and 
111 of the rollers 11 and 11. Then, the divided roller 
portions 115, 117 and 119 of the rollers 11 and 11 are 
rotated independently from each other. More con- 
cretely, the central roller portion 117 are rotated more 
rapidly than the roller portions 115 and 119 at both 
ends, and there will be no substantial difference in 
peripheral speed between the outer peripheral sur- 
faces 111 and 111 of the rollers 11 and 11. 

Thererfore, the resistance of the rollers 11 and 11 
to the packaging material web 30 is lower compared 
with the conventional type rollers. This makes the 
flow of the packaging material web 30 more smooth 
and stable. At the same time, it is possible to reduce 
load of a motor (not shown) to feed the packaging ma- 
terial web 30. Accordingly, when the packaging mate- 
rial web 30 is formed into brick-like shape by the jaw 
unit in the subsequent stage, the forming process can 
be achieved more accurately and smoothly. 

Fig. 2 is a schematical plan view of the upper 
forming rollers 20 according to the present invention. 
The upper forming rollers 20 comprise seven rollers 
21 with different shapes arranged in ring-like config- 
uration. 

Each of the rollers 21 is divided into two or three 
roller portions 21 5, 21 7 and 21 9 by planes perpendic- 
ular to a rotating shaft 27. The roller portions 21 5, 21 7 
and 219 are mounted on the rotating shaft 27 so that 
the roller portions are independently rotated. Be- 
tween the adjacent roller portions of 215, 217 and 
21 9, shims 221 and 223 in form of thin disk (one shim 
221 in case of the rollers 21, which comprises only 
two roller portions of 215 and 217) are inserted. 

By passing the packaging material web 30 
through seven rollers 21 , the packaging material web 
30 is formed so that it is turned to the condition im- 
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mediately before the two longitudinal edges have 
been connected together. In this case, the divided roll- 
er portions 215, 217 and 219 of the rollers 21 are in- 
dependently rotated. Accordingly, there will be no big 
difference between peripheral speed between the 
outer peripheral surfaces 21 1 of the rollers 21 , and the 
resistance of the rollers 21 to the packaging material 
web 30 will be low. As a result, the packaging material 
web 30 flows more smoothly and stably. Therefore, 
the packaging material web 30 can be formed more 
accurately and smoothly. 

Fig. 3 is a schematical plan view of the lower 
forming rollers 25 according to the present invention. 
The lower forming rollers 25 comprise six rollers 26 
having identical shape arranged in ring-like configur- 
ation. 

Like the embodiments as described above, in the 
lower forming rollers 25, each of the rollers 26 is also 
divided into three roller portions 265, 267 and 269, 
and each of them is mounted on a rotating shaft 29 
so that they are independently rotated. Between the 
adjacent roller portions of 265, 267 and 269, shims 
271 and 273 are inserted. 

By passing the packaging material web 30 
through a circular space defined by outer peripheral 
surfaces 261 of these six rollers 26, the packaging 
material web 30 can be formed in completely ring-like 
configuration. In this case, the divided roller portions 
265, 267 and 269 of the roller 26 are independently 
rotated. As a result, the packging material web 30 is 
passed smoothly and stably. Accordingly, the packag- 
ing material web 30 can be formed into tubular shape 
more accurately and smoothly. 

In the above embodiments, each of the forming 
or supporting rollers is divided into two or three roller 
portions, while the present invention is not limited to 
these embodiments, and the rollers may be divided 
into four or more, and speed on outer peripheral sur- 
faces of roller portions may be equalized. 

Also, the present invention may be applied to a 
portion other than the portions described above, e.g. 
to the rollers of the upper forming rollers 60 and 63 
shown in Fig. 4. 

It is needless to say that various changes and 
modifications can be made without departing from 
the spirit or major features of the present invention. 
The above embodiments are simply given for exem- 
plary purpose in every respect and should not be in- 
terpreted as limitative. The scope of the present in- 
vention is defined by the claims attached hereto and 
is in no way bound by the description in the specifi- 
cation. Any modification or change belonging to the 
scope of eguivalents in the claims is within the scope 
of the present invention. 



Claims 

1. A forming or supporting roller arrangement 
(10,20,25) for web material comprising a plurality 

5 of rollers (11;21;26) with outer peripheral surfac- 

es (111;211;261) the profile of which is curved 
with reference to a plane radial to the rotary axis 
(13) of the roller, said plurality of rollers being ar- 
ranged at positions for forming a planar web ma- 
tt terial into a tubular shape or for supporting said 
web material after it has been formed into a tub- 
ular shape characterised in that each of said roll- 
ers (11;21;26) is divided into a plurality of inde- 
pendently rotatable roller portions 
15 (115 I 117 i 119;215 l 217 l 219;265 i 267 f 269) along 
one or more planes perpendicular to the rotary 
axis thereof. 

2. An apparatus for forming a web of packaging ma- 
20 terial into liquid containers, including one or more 

arrangements (1 0,20,25) of rollers as claimed in 
claim 1 and means for passing said web material 
between the rollers of said one or more arrange- 
ment whereby the surface of the web of packag- 
25 ing material is brought into contact with the per- 
ipheral surface of each of the rollers and thereby 
formed into and supported in a tubular shape. 

3. A method of forming liquid containers from a pla- 
30 nar web of packaging material including the step 

of passing said web material between one or 
more arrangements of rollers each comprising a 
plurality of rollers the profile of each of which is 
curved with reference to a plane radial to the ro- 

35 tary axis of the roller, whereby said web material 
is formed into and supported in a tubular shape, 
characterised in that each of said rollers is divided 
into a plurality of independently rotatable por- 
tions along one or more planes perpendicular to 

40 the rotary axis thereof. 
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